Anti-AIDS agents. 52. Synthesis and anti-HIV activity of hydroxymethyl (3'R,4'R)-3',4'-di-O-(S)-camphanoyl-(+)-cis-khellactone derivatives.
To enhance the water solubility and oral bioavailability of DCK analogues, 12 new mono- and disubstituted (3'R,4'R)-3',4'-di-O-(S)-camphanoyl-(+)-cis-khellactone (DCK) analogues were synthesized and evaluated for inhibition of HIV-1 replication in H9 lymphocytes. 3-Hydroxymethyl-4-methyl-DCK (4c) exhibited significant anti-HIV activity in H9 lymphocytes and primary peripheral blood mononuclear cells with EC(50) values of 0.004 and 0.024 microM, respectively. Although this compound was not as potent as 4-methyl-DCK (2) and 3-bromomethyl-4-methyl-DCK (4a), it provides increased water solubility and possible linkage to other moieties. Of particular note, 4c exhibits moderate oral bioavailability (15%) when administered as a carboxymethylcellulose suspension to rats, whereas 2 is not orally bioavailable in the same formulation. Further studies on mechanism of action suggest that 4c inhibits the production of double-stranded viral DNA from the single-stranded DNA intermediate. In addition, 4a is the most potent compound in this series of new analogues, with EC(50) and TI values of 0.00011 microM and 189,600, respectively. Thus, further modification at the 3-position of the coumarin ring can improve the potency of new DCK analogues.